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vjrt5el --(v/rt0 ,vjrt1 ,vjrt£. ,vjrts 

wrt12.,vjrti"s ^kteb ,wrtall) 

imem tran5fer 
£adr".madr| imem-*-imem destination 
imem destinations = muli 

MUL2 

MUL3 
IMU L-* 

U-5FQ OPCODE 

SEE- THE U-CODE LISTING. FOR THE \b POSSIBLE " 
OPCODES AND THEIR DEFINITIONS 

BRANCH ADDRESS 



MISCELLANEOUS 
TASKTERM 
LOCOND 

vcyc 

INCIMAR 

INV 

MULGO (OP) 

{opV-(lshf,rssev: ,MULT) 

DIVIDE 

CLRFLA&S 
FLAG (X)--(0,l) 

X»0,l 1 t,...,T 
TNSTENL 
IADRB 
PZ 

TEST CONDITION 



TEST BYTE 1 

ffADR] TSTBXTi (TSTBIT) » (^l) f 

TEST BYTEZ 

|?ADR] TSTBTT£ tVSTBlT) -(0,0 T 
FLAGS TEST BTTE 

FLAG (*) =(0,i) ? 
X-0,1,2,.,.,7 
LATCHED CONDITIONS TEST BYTE 

F =0 ? 

FBrT2=G) ? 

FBTTS-O? 

F3 = 1? 

OVRi -- 1? 

DYNAMIC CONDITIONS TEST BYTE 
F-® ? 
F3= 1 ? 
IB0 » t"? 
IM0-1? 

NOTE: THESE RRE DENOTEO BY THE 
VIORQ "DYNAMIC* VMTH\N THE 
TEST DIAMOND 



B 



DSZiElOCoi - 



H 



IXY2- REPRESENTS THE LABEL THAT AIUHP WILL 
GO TO UPON EXECUTION 



( )-REPRFSENTS AN ABSOLUTE NUMBER 



( 



miS DRAWING OONTAMS MFOMUTKM PROPRIETARY TO COMPUTERVISION 

corporation mo is not to be used or reproduced without permis- 
sion OF COUPUTERVtSIQN CORPORATION. 



MATERIAL' 



rh 



\-Z\yooi 



wrr mjchbut 



COMPUTERVISION CORR 

201 Burimgtm Road 
Bedfoid,Mi3aachigetli 01730 



TOLCTJWCCS 



DCaMAL 
,XX »*.0I 
.XXX > * .009 
.XXXX -*.00I0 
FIUCTKMAL** l/M 
MHULMi* 1*00 



"D fiHc 



O* 8 ^ X^ytfAf. 



moj -->- 



ECO ff 3^ 21" 



A RfL.ECD32S3_fe 



HCVWOH OCSCWPTIOH jCHK l*WO |«TE 



■nut 

GPU MICROPRO 

"LOW 



ZE 



«C*Lt 



-/-- 



-/■- 



RAM 
CHARTS 



, 3o•OS^lEIO(i>5■ 



«h€ct 1 of 30wim 



8 



( 



U-SEQ TEST 



STARTUP 




1 




2 


[hAOfcHM] inD* RDE 
-»[0]TEST=WRT1 




CMADR:HDA]IHEM:RD1 
-*&] TESTWRT t 




cjp : 
L_ :DIAS - 







J)SH. 30 

DIAfi 10 



TASK COMMAND RES 
BYTE Z TO TEST 
VORO 9 BYTE 1 



TASK COMMAND REG 
BYTE Z TO TEST 
WORD BYTE 1 



IF DIAGNOSTIC BIT SET, 
JUMPTO;DIAS OTHER- 
WISE CONTINUE 




SEQA 



\2 



SEQB 



\U 



SEOC 



16 



TRUE 



JUMP 
■■SEQA 



FALSE 



JUMP TO SEQA 



[MADRHDA] IMEM^RD3 
. -*3>]TE5T'WRT2 



[MADR-HD2J IMEM 
— -»CAR 



LDCOND 



JUMP 
■•NEXT 



PASSCJS 
SEQB 



JUMP TO SEQ B, PUSH 
ADO R HI3 ONTO 
STACK 



ERRi 



U 



START EXECUTION 
QFOPU INSTRUCTIONS 



TASK COMM/KHD REG 
BYTE.3 TO TEST 
V/ORD0BYTE12 



PROGRAM COUNTED 
(PC) TO CAR 



JL 



TASKTE.RM 



JUMP 



passcjpp 
SEOC 



JUMP TO SEOC, 
POP AODR H13 FROM 
5TACK 



XRMA 



115 



IF U-SEQ DID NOT 
JUMP.TASKTERM 



TASKTERM 



JUMP 

:erria 



PASS CJS 

:SEQD 



JUMP TO SE.Q D, 
PUSH AOD R HIT 
ONTO STACK 



ERRI? 



15 



IF U-SEQ 010 NOT 
JUMP.TASKTERM 



X 



TASKTERM 



JUMP 
•.ERRIB 



IF U-SEQ DID NOT 
JUMP. TASKTERM 



c 



5EQD 



18 



5EQE 



IA 



\C 



P76S.CJST 
•SEQE 



B 



JUMP TO SEQ C, PUSH 
ADDR W\ ONTO STACK 



PASSCJPP 
: SEQE* 2 



JUMP TO SEQt +2 
POP ADDR Hl<l 



1 IRRIC ._ 11 




v, 


JUMP 
TA5KTERM -.ERRIC 






IF U-SEQ DID NOTJUM 
OR TOP CORRECTLY TASK' 


3 

VERM 



PASSCRTN 



POP AND JUMP TO ADDR 
HIT 



ERR'D 



IB 



TASKTERM 



JUMP 
:errid 




"5EQF 




JUMP TO 5SJF 



ERR1E 



ENABLE FPLAJAS-W'HF, 
TB0 = 7 - DOKT CARE 
FPLAOUTPOT^HC 



ID 



IF U-SEQ DID NOT 
JUMP.TA5KTERM 



JUMP 
TASKTERM :er<u£ 



(a)sR3 



XRRIF 



"JUMPTOSEOF *2 



IF 



iDSZAElOcTr 



IF U-SEQ D>0 N6X 
JUMP, TAi^TKM 



X 



TASKTERM 



JUMP 

:EF-Ri^ 



H 



ifu-seo d\d not: 
jump taskterm 



B 



CHECK FOR DIA&NOSTtC BIT ^£T 
TEST U-SSQ FUNGTIONAUTY IN- 
CLUQ1N5 DECODE: FPLA 



( 



KA|IROl< 



TWS WWWING CONTAINS INFORMATION PROPRIETARY TO C0MPUTERV1SI0N 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISIOH CORPORATION. 



s/ 



KITHMII 



HEXT MSEWBLT 



COMPUTERVISION CORP. 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX «*-OI 
.XXX • * .005 
,XXM »*.00I0 
FRACTIONAL- ±- l/M 
ANOUUU > * 1*00 



BRRUJ Rofa^v 



Sf£ SHbET ± 



RCV1MM DCSCRffTWH 



GPU MICROPROGRAM 

FLOW CHARTS 



■ff b$>^XEtOL5~ 



f30< 



8 



( 



FLAGS BYTE TEST 
INV BIT TEST 



TEST E"ACH BIT OF THE FLRGS BYTE 
AND EACH BIT OF THE TEST BUS FOR 
AND FORI. TEST INV BIT. 



Z.D 



2.Z 



0- 



SHE 



( 



PA55 CJV 
(HF) 


,/multiviay 
^ branch rom 

\l DECISION . 


ENABLE MULTIVJA 
BRANCH iROM, 
BAB'.tl = HF, 
TB4-H -DONT CP 
OUTPUT - HB 


y 

>RE, 



JUMP 



FLA&tOiiD 




E* 



FALSE 



JUMP TOSEQF-i-4- 



CLR FLAG t> 



TEST FLA& FOR 



ERR1G 



2.1 



( 



TASKTERM. 



JUMP 



'.ERR1G 



IF U-SEQ. DIO NOT 
JUMP,TASKTERM 



SH. 3,*,5- 



FLAG(0)^1 



TRUE 



SET FLA&0 



ERR1H 



13D 



TRSKTERM 



TUMP 
'.ERR1H 



IF ANY FLAG BIT OR 
TEST BUS BIT IS IN ERROR, 
OR THE INV BIT 15 IN 

ERROR, THEM TASKTERM 



( 



INV 



T£5T FLAG FOR 1 




TRUE 



2.fa, 



FLA&(i) =0 



CLR FLAG i 



TESTFLA&l FOR 




ZS 



FALSE- 



FLAG^) -1 



INV 



SET FLA & 1 



TEST FLAB 1. FORI 



SH.3 




TRUE 



|QSZ1E1QG»£~ 
♦fCjsH.4- 



B 



( 



CHECK MULTIWAY BRANCH ROVA, 
START FLAGS BYTE TEST, 
TEST INV BIT 



TWS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERS SKJN 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 



rf- 



rh 



17 



HWTI 



mt* 



W»T >3»EM»LY 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TQLEH JUICES 



DECIMAL 
.XX «*.0I 
.XXX " 4.003 
•XXXX «*.QGIO 

fractional** i/w 

AJKULAR ■ a l*O0 



g B.O'H 



Soxjx 



SWMATUWE PATE 



SEE SMEET 1 



RCVIMOfl DESCRIPTION 



TITLE 

GPU MICROPROGRAM 
PLOW CHARTS 



SCALE 



IS" DSllELOG^S- 



SHEET 5 Qp3Q»HCro 



8 



( 



( 



( 



( 



B 



£A 



2.B 



2.C 



ZD 



SE 



0- 



SH.3 



FLAG(,£> 




CTP 

".ERRIH 





CLR FLAG Z. 



TEST FLAG 2 FOR (3 




FALSE 



— » 


ZF 




CTP 

'.ERRIH 


<FLAG(3) *1? 



30 



FALSE 



FLAG^ -1 



TEST FLAG 3 FOR 



SET FLAG 3 



34- 



35" 



FLAGC*>=1 



INV 



SET FLAG LI- 



TEST FLAG 4- FOR 1 




FLAC*(z) -1 



INV 



SET FLAG 2. 



TEST FLAG Z FOR 1 




TRUE 



FLAG (3) -$> 



CLR FLAG3 



CUP 

iny :errih 



TEST FLA63F0R1 




32. 



33 



TRUE 



3(. 



TRUE 



FLAG(.T) z0 



CLR FLAG 5" 



FLA 6 ^4-) --81 



CLR FLAG 4- 



CTP 

:errih 



TEST FLAG S FOR 




FALSE 



TEST FLAG 4- FOR 




3& 



FALSE 



FLA&(S) *1 



-© 



SH.5" 



5ET FLAG 5" 



B 



iDSZlEltSbT 



H 



( 



CONTINUE FLAG5 BYTE TEST 



THIS DRAWTNQ CONTAINS I NF O RM ATION PROPRIETARY TO COMPUTERVISKXI 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF C0MPUTE1MSJON CORPORATION. 



^ 



xtC 



WWT 



HgXT ASSEMBLY 



COMPUTERVI90N CORP. 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX »*JDI 
.XXX * ± .005 
.XXXX ■ *. 0010 
ACTIONAL- iO/M 

—<— »• -i * roo 



'D-O'M- 



iwwwt Itwn 



SEE SHEET 1 



GPU MICRD PROGRAM 
FLOW CHARTS 



DS~2.lEi.Ok5~ 



WCTT 4; 0f30«t~H 



8 



( 



5 HA 



( 



CJP 

inv :errih 



TEST FLAG 5 FORI 




3A 



3B 



3C 



3D 



TRUE 



FLAG>(C.) = 



CLR FLAG 6. 



5H.-5 




FALSE 



FLAG ((*) - 1 



IWV 



TEST FLAGC FOR 



SET FLAG 0> 



TEST FLAGl* FORI 




TRUE 



3£ 



c 



B 



flag(tV-0 



CLR FLAG 1 



TEST FLAG. T FOR0 




+0 



FALSE 



flag (7} =t 



INV 



CJP 

'.ERRIH 



SET FLAG 7 



TEST FLAG 7 FORI 




TRUE 



-*(J) SH.I 



Idszie 10k6~ 



n 



FINISH FLAGS BYTE TEST 



( 



IMS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERV1SION 
CORPORATION ANO IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVtSION CORPORATION. 



T^ 



S/ 



Hcrr assembly 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERAHCtS 



DECJUAL 
.XX **JQ1 
.XXX • * .005 
.XXXX *#.00I0 

nucnoHAi.«*i/M 

AMUUUt"* 1*00' 



L^Jliit 



StSNATUNE DATE 



S£ESH£EJ~_1 



tfPO DATE 



TITLE 

FLOW CHARTS 



SCALE 



DS2tGiQk.5~ 



SHEET 5~0r3OsWEETS 



( 



\>JRiTE CTRL ROM TEST 



CHECK TO INSURE THAT ROM DATA CAN BE WRITTEN INTO 

BYTE51 AND 2. OF THE TEST BYTE FILE (THIS VERIFIES WRT1 AND VlRTi) 



4-2 



4-3 



4-4 



4-5 



4-fc 



SH.5 



[MADR:H2f] R0M-» 

6f] test 




CJP 

:err£ 






FALSE 



£ TO TEST WORD F 



TEST 5IT OF BYTE 1 
VJORD F FORp 



c 




FALSE 



TRUE 



TEST BIT 1 OF BYTE Z. 
WORD F FOR 



£RRI 



13E 



JUMP 
TASKTEfttT.ERRa 



IF WRITING TO BYTE 1 

IS IN ERROR ,TASKTEf\M 



[FiAOR'.HEll ROM- 
~ [Hg TEST 



TRUE 



INV 




TRUE 



ERR3 



HBp4-000 TO 
TEST WORD F 



TEST BIT0 OF BYTE 1 
WORD F FOR 1 



I3F 



*'—* 



JUMP 

taskterm:err3 



IF WRITING TO BYTE 2 
IS IN ERROR JASKTERM 



FALSE 



( 



FALSE 



INV 



B TEST BIT1 OF BYTE E 

WORD F FORI 




4-& 



TRUE 



[madr:he0] ROM-* 
"^0testTvirt0 



INV 




4A 



TRUE 



VRT0 » WRITE 

NO BYTES , SO 
THIS IS A NOP 



TESTBIT0 OF BYTE i 
WORD F FORI 



INV 




TRUE 



-QSH. 



FALSE 



ERRZA 



TEST SIT1 OF BYTE Z 
WORQ F FOR i 

HO 



; r -» 



TUMP 
TASKTERM'.ERRZA 



IF WRT0 DID NOT 
INHIBIT URlTlNCa TO 



FALSE - 



ERR3A 



DSZ1E10CS - 



H 



141 



JUMP 
TASKTERM :£RR3A 



IF WRT0 DID NOT 
INHIBIT WRITING TO 



BYTE 1, TASKTERM 



BYTE Z, TASKTERM 



TEST VJRITE CTRL, ROTA 
BYTES L AND "2., 
SIMULTANEOUSLY, CHECH. 
TEST BYTE FILES 



{ 



MATtmjU.. 



THtt DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION 

CORPORATION AND. is not to be used or REPRODUCED without permis- 
sion OF COMPUTERYtSION CORPORATION. 



^o 



NEXT ASSEMBLY 



COMPUTERVISION CORR 

201 Burlington Rood 

Bedfbid, Massachusetts 01730 



TQLCTJMICgS 



MCm>L 
.XX »*.OI 
.XXX * * .005 
.XXXX **.00I0 
rfUCT10NAL>* l/M 
AMUIJM'* 1*00 



"^.rtw, 



SHWXTUWE OKIE 



oT 



Pi SE£ SHEET 1 



hcvwon DcscnrriOH 



TITLt 

GPU MICROPRO &RF\tA 
FLO W CHARTS 



2i^ 



»T. '7- 



OSZiEICG^ 



B 



«CT <g or 30; 



8 



( 



TEST BYTE FILE ADDRESS TEST — CHECK TEST FILE ADDRESS LINES 



+ B 



4-C 



4-0 



4E 



4-P 



0" 



SH.d 



fMADRtHtl] ROM-* 
[hf] TEST 



[madr:h£I|rdm — 

IBS TEST 



|PiADFr.H2.j]R0M- 
[hd] test 



[jMADR : HE. f| ROM- 
ISH S] TEbT 



[MADRtHal] ROM- 
EO TEST 



CJP 

:err4- 



TO TEST WORD F 



HS04-0 TO TEST VORD E 



H 804-0 TO TEST VJORD D 



HB04-0 TD TEST WORO B 



H60*0 TO TEST VI0RD 7 



TEST BIT0 OF BYTE 1 
VORD F FOR 



( 




( 




READ BYTE" 3 TEST —► CHECK BYTE3 TO BYTE L 3 AND BYTE 3 TO BYTES DATA TRRNSFERS 

£2 53 



£4- 



FALSE 



TEST BIT 1 OFBYTEE 
VJORD F FOR.0 



( 



B 



)MADR:H2A]roM:HD3 
— »[hfI TEST 



INV 




TRUE 



TRUE 



HC0C0C0 TO TEST 
WORD F (ROM .LOC 
H2.A*H0000C0J 



TESTBIT0 OF BYTE i 
VJORD F FORI 



ERft4 



MS 



JUMP 
TASKTERM :ERR 4 



IF ANY ADDRESS LINE FOR 
THE TEST BYTE FILE 



INV 




TRUE 



<D 



5H.S 



FALSE 



ERRS 



TEST BIT 1 OF BYTE Z. 
VORD F FORI 



143 



JUMP 
TASKTERM -.ERRS 



IF BYTE 3-1 TRANSFER 
IN ERROR, TASKTERM 



FALSE 



ERRSA 



144 



JUMP 
TASKTERM'. ERRSA 



IF BYTE3-£TRANSFER 
IN ERROR TASKTERV\ 



[DSZiElOkS 



H 



IS IN ERROR TASKTERM 



B 



CHECK TEST BYTE. FILE ADDRESSING, 
TEST READ CTRL ROM BYTE 3 



( 



THIS DRAWING CONTAINS INFOWWUWN PROPRIETARY TO COMPUTERVISION 
CORPORATION ANO IS HOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION Of COMPUTERVISION CORPORATION. 



MATCRUL* 



st" 



K/ 



MirrMMU 



tXT »»5c«»ur 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX »*.0I 

.XXX »*.oos 

,XXXX **.00>0 
FNACnONJU.-*l/>4 
AWUUWJ. 1*00' 



■b-O'Wn |2; 



SKEUTUNE 0«T1 



S£~£ SHEBT 1 



REVISION DESOWnON 



TITLI 

&PIA MICROPROGRAM 
FLOW CHARTS 



-?*- 



DS2iE10<bS" 



r7 Qf3Q: 



8 



( 



VJRITE CTRL RDM TEST 



SS 



-CHECK TO INSURE THAT ROM DATA CAN BE WRITTEN 
INTO BYTE 3 GFTHEIMEM (THIS VER! FIE 5 WRT 3) 



S(c 



57 



srs 



5H.T 



[madiv.h2Uimem-.rk 

— [jQ TEST 




FALSE 



IMEM ADDR H22 BYTE 3 
TD TEST WORD Z. 
CONTENTS UNKNOWN 



TEST BtTZ OF BYTE1 
VJ0P.Q2. FOR 0- 

iFBrra^viRiTE a 1 

INTO BIT 2.. 

IF BIT£--1,WRITEA 

INTO BIT £. 



VIRTA 



( 



[mADR'.HiEJROM- 
IMEM 



[MADR:H£E] IMEM '- RC3 
— Dfl TEST 



INV 




5A 



TRUE 



TRUE 



H0000a0TO 1MEM 
ADDR Hll 



H2.&Z.{52$ T0TE5TWORD3 



TEST BIT2 OFBYTE1 
WORD 3 FORI 



SB 



5C 



(MADrVHtLf]R0M:RD2 
»rMEM 



[JMADR:HZ.f|l MEM:R03 
—♦[3] TEST 




FALSE 



OTO IMEM ADDRHZ2. 
(ROM ADDR H2£*Hj5|200eC>) 



(5 TO TEST WORD 3 



TEST BITS. OF BYTE1 
WORD 3 FOR (2 



( 



READ BYTE Z TEST( ► CHECK BYTEZ TO BYTE1 AND BYTE Z TO BYTE 3 

DATA TRANSFERS 



TRUE 



JUMP 
•-WRTB 



FALSE 



JUttP TO WRTB 



Eftftt. 



.M5 



TUMP 
TRSKTERM : ERR C 



IFWRT3 DID NOT WRITE 
Aim BlTZ ,TASKTERM 



ERRfeA 



I4C= 



JUMP 

TASKTERM:ERRfcA 



IF WRT 3 DID NOT WRITE 
A0IN BIT 2.,TASKTERM 



B 



DSZ1E10G>5" 



"1 



WRTB 



5E 



5F 



Lp 



(Fiadfv.hbJrom-.rd3 

— ►IflEM 



[hA0R:HBjR£)M-.RD2 
— ♦IMEM 



[MftOR '.HB]lMEM- 
TEST 



-►AT) SH.< 



TEST WRITE CTRL ROM BYTE 3, 
START HERD CTRL ROM BYTE Z TEST 



TO TMEM AObR HB 
(ROM AODRHB-H0M 



HUSitflfl TOIMEM 
ADDR HB 



HL0 10 ljB TO TEST WORD 4 



( 



1MB DRAWING CONTAJNS HMKtwriOK PWMIETMY TO COMTUmwiSK* 

coaforation and is not to k usee o» anaouas without tob. 
sjon or comwjthmsioh corporation. 



•MT MMUfl 



next MSgnaur 



COMPUTERVISION CORP. 

201 Burlington Road 

Bedford, Massachusetts 01730 - 



TOLtRANCt* 



DECIMAL 
XX » A .01 
.XXX ■ * .008 
.XXXX a*. 0010 
FRACTIONAL- * l/M 
— i |*00 



"n.O'lW* p-t, 



t4AMATURC PATt 



SEE SHEET V 



KVrtXM DHC1WTI0W 



TtTLt 

SPU MICROPROGRAM 
FLOW CHARTS 



'tCALC 



■S0S21E IOCS' 



.30, 



8 



( 



0- 



SH.8 



INV 




uz. 



TEST BITS 0FBYTF1 
WORD 4- FOR 1 



( 



^ADR-.H%]rMeM:RD? 
— [5] TEST 



INV 




READ BYTE 1 TEST 



0>4- 



CHECK BYTE i 70 BYTE Z AND BYTE 1 TO BYTES 
DATA TRANSFERS 



fc>5" 



Cfa 



TRUE 



FALSE 



Hi(2l010TO TEST WORDS 



TESTBIT3 OF BYTE! 
WORD 5 P0A1 





ERR 7 ... M7 




r-» 


TUMP 
TASKTERM: ERR 7 






IFBYTEZ-1TRAN5FER 
IN ERROR, TASKTERM 



[Radr:4Trom;rD3 

— HMEM 



[FlADR:-£]RDM:RDl 
— ♦IMEM 



[MRDR:4J]i:MEM— *• 
60 TEST 



FALSE 



ERR7A 



5) TO IMEr*^ AODR 4 
(RDM ADDR4- = H08000#) 



N$SB0B08 TO IMEM 
A0DR4- 



H#B080"a TO TEST VORD (o 



148 



JUMP 
TASKTERM: ERR7A 



IF BYTE 2-3 TRANSFER 
[N ERROR, TASKTERM 



( 



B 



0,1 


— > 




CJP 


<Mn 




INV 


'.ERR8 





CB 



TESTBIT4-OFBYTE2. 
WORDfo FOR 1 



TBYT£( 



FALSE 



ERRS 



TP>UE 



(MADR:£}IMEM:RB3 
— ♦ EO TEST 



INV 




V.RITE BYTE 3 TEST 



fc A 



•CHECK THE VALIDITY OF NOT WRITING. TO BYTE 3 



CB 



TRUE 



H0B0B06 T0TEST\NORD7 



TESTBITA OFBYTEZ 
WORD 1 FOR i. 



H9 



JUMP 
TASKTERM :ERRB 



IF BYTFi-Z TflANSFER 
IN ERROR .TASKTERM 



|MRDR--H2l]R0M:RD2. 
»IMEM 



* [PlADR:Htf]RBM-H 
IMf.tV.URT0 



<D 



SH. 10 



FALSE 



ERR8A 



TO IMEM AODR HZl 
(ROtAAD&RH2.1--H0000Zef) 



XRTjB— ♦ WRITE NO 
BYTES, SO THIS IS 
A NOP 



iDSZlElOCeS 



B 



II 



14 A 



TUMP 

taskterm:err&a 



IF BYTE 1-3 TRANSFER 
IN ERROR, TASKTERTV 



FINISH READCTRLROM BYTE2 TEST, 
TEST READ CTRL ROM BYTE i, 
START ADDITIONAL VJRtTE CTRL 
ROM BVTE3 TEST 



( 



THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 



<t~ 



rt- 



E/ 



mext assembly 



COMPUTERVISION CORR 

201 Burliugtto Road 

Bedford. Massachusetts 01730 



TOLCWAHCgS 



DECIMAL 
.XX «*.OI 
.XXX •«.OC« 
.XXXX «*.OOIO 
•■ACTIONAL- *LAM 
ANGULAR • * 1*00 



»n.(VHm.nio-TI 



SmUTUKt ItHTt 



SEE SHtET i_ 



revision ocscnmoM 



TITLE 

GPU MICRO PROG.RRM 
FLOW CHARTS 



"V 



DSZl EIOC5" 



■MEET S or 30smjT» 



B 



8 



cc 



SH.1 



[f»ftOR:HZf[lMEM:Rb5 
— *|B]TE5T 



TO TEVTVORD B 



7Z 



R3,LS 



► R4- 



8 T0R4- 



H4-00 TO Rll 








ALU TEST * FIRST LOftD THE REGISTER FILES 



&>E 



&>F 



H0 



FALSE 



TEST BIT £ OF BXTEi 
W0KD& FOR 0j 
LOAD TO OvREC 



»R0 



■RUE 



ERRCB 



TO R0 



KB 



]r-> 



JUMP 
TASKTERM'.ERFKoB 



IFWRT0 DID NOT INHIBIT 
WRITING TO BYTE3,TASKTERM 



73 



74 



75 



R4-,LS 



►Pi 5 



RS,LS ►RC 



R(o,LS 



>R7 



HI0 TO R5" 



HE0 TO Rfc 



H4-0 TORT 



H&00 TO RI2. 



Hl£00 TO RI3> 



H2.000 TO RI4 



1+R0 *R1 



Ri,LS »RZ 



i TO Ri 



Z.TORZ. 



Tfo 



77 



RT,1_S,- 



>R& 



RB,LS 



►RI 



HB0 TO RB 



H100 TO R^ 





71 




7A 




<7B 


7C 




7D 






RI0,LS »RII 




RII,LS ►RIZ 




RIZ,LS — »RI3 




Rl^,L«> »Rl* 


t 


RI*,LS »RI5 


,/ 


' — I 




■■ ■ ► 














LDCOND 


"\ 



© 



5H.ll 



HA- 000 TO R15, 
LOTCH THE F=0 
CONDITION FM-SE 



71 



R2.,LS ►Hi 



4- TO R3 



7B 



RS,LS- 



►Ft 10 



HZ00 TO Rt0 



DS21E10C5 



H 



B 



FINISH WR\TE CTRL ROM BYTE 3 TEST, 
START ALU TEST 



THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION 
CORPORATION ANO IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 
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P*RT MUMJCR 



NEXT ASSEMBLT 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL. 
.XX «*.OI 
.XXX « ± .005 
.XXXX a*. 0010 

FRACTIONAL- * l/M 
AIKULAR a ft 1*00 



"^■O-H^^IO-Tq^- 



SMMATURg OATI 



SEg SHEET 1 



REVISION QCSOMPTIOH 



TITL1 

&PU MICROPROGRAM 
FLOW CHARTS 



IS DSZi EiO&£" 



twrr /0oR3OtMcm 



8 



( 



( 



c 



c 



D 



B 



ALU TESTf ► NOW USE THE REGISTER FILE , Q RECi, AND ARITHMETIC SECTION 

TO CHECK THE ALU OPERATION 








7F 




60 




81 






R1-R0 ► Q. 




Rl-Q »F 




R£- Rl ► Q 


FALSE 










> 












LDCDND 




CJP 
INV :ERR10 




TRUE 



1 TO Q 



£RR=I 



I4C 



,r» 



JUMP 
TASKTERM'.ERR^ 



TF LATCHED CONDITION 

P-2J 5ET ERROR ,TA5KT£RM 




J3 TO F, 

LATCH F -0 TRUE 



TO F, 
LATCH F--0 TRUE 



i TO Q 



SH. It. 



,iz (k)— •;: 



FALSE 



ERR10 



0TO F, 

LATCH P-0 TRUE 



14D 



JUMP 
TASKTERM:ERR10 



IF LATCHED CONDITION 
F-.p NOT SETERROR^ASKTERM 







&°r 




B5" 






Rt-GL »F 




RS-R4- ►Q 


^TRUE 






1 












CJP 






LDCOND 




inv :erri0 



btd a 








Bfc 




&7 






R*-Q — »F 




R7-RG, ► ©. 


TRUE 














LDCOND 




CJP 
TNV :ERR10 



TO P 

LATCH F = TRUE 



H20 TO a 




SH.IZ- 



|dszleio"Ss : ' 



E 



B 



SH.ll 



CONTINUE ALU TEST, 

CHECK F--0 LATCHED CONDITION 



tub numNG cotmuw «poiw»tk»i moprietmy to cOMfurowiaoH 

COVOMTION »MO IS NOT TO BE USED 0« REMOOUCED WITHOUT PERMIS- 
SION OF COMWTEHVISION CORPORATION. 



Mil 



«ITI»MLT 



t/ 



COMPUTERVISION CORR 

201 Buriingtm Rood 

Bedfotd, Massachusetts 01730 



TQLEBAWCtS 



DECIMAL 
.XX *4.QI 
.XXX > 1 .009 
J(XXX -*.00I0 
nWCTTW*L«* l/M 
ANOUUM » i 1*00 



M Q.Q-U B ^rn 10-W 



5F£ SMlieT 1 



MV1W0H DEKWTION 



TITLE 

GPU MICROPROGRAM 
FLOW CHftRTS 



■Sf DSSlElOCoS" 



wtrril 0f30tmrrs 



8 



( 



88 



( 



0- 



SH.11 



TO F 

LATCH F--0 TRUE 



c 



c 



B 



R13-RI2 — >Q 



CTP 
IIW :ERR10 



H800 TO Q. 



aq 



BA 



Rfe-Q. »F 




RS-R8 »Q 






CJP 


LQCOND 




INV :ERR10 



h&0 roa 




TRUE 



RB-Q. »F 



, LDCOND 



RU-R10- 



rNV 




6C 



TRUE 



TO F 
LATCH F«0 TRUE 



HS00 TO Q. 



FALSE 



© 



5H.11 






BE 




BF 




R\l- Q ►F 




R15-RK — *Q 


TRUE 














CJP 




LDCOND 




INV : ERR 10 



FALSE 



TO F 
LATCH F-0 TRUE 



H£000 TO Q 





5H.11 




TO F 
LATCH F=0 TRUE 



SH.U 



R10-Q »F 



LDCOND 



0TO F 
LATCH F--0TRUE 







S0 






91 






RI<V-Q. »F 








^TRUE 
















LDCOND 




INV 


CTP 

••ERR 10 




|D5Z1E 



10 (oS - 



la 



SH.ll 



FINISH ALU ARITHMETIC TEST 



IMS DRAWING CONTAINS INTORMATION PROPRIETARY TO COHPUTERVISKm 
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P*RT MOWER 



NEXT ASSEMBLY 



COMPUTERVISION CORR 

201 Buriiogtcn Road 

Bedfotd. Massachusetts 01730 



TOtgBAHCgS 



OCCINAL 
.XX «*J1I 
.XXX • J .009 
.XXXX '6.0010 

nucnouL'i i/h 

ANOUUW-* 1*00 



■tXCrtWn i«-n 



SEE SHEET 1 



KVltXM OUCMPTIOH 



TITU« 

GPLT MICROPROGRAM 
FLOW CHARTS 



0S21 ElDCo5- 



wtrrlZ or30»ngT» 



B 



CHECK FBYT2.^0 AN0FBYT5=Z> 



( 



S2 



SH.iZ. 



Ftq 



LDCOND 



CJP 

:erri0a 




9+ 



FRLSE 



HI00 TO F, 

LATCH FBYTE-0 FALSE 



( 



RL 



LDCOND 



CJP 

•-ERR10B 




ROM TO IBUS TO ALU TESTS 



•CHECK F5 AND OVfU 
LATCHED CONDITIONS 



qc 



FALSE 



TRUE 



ERRI0A 



E TO F, 

LATCH FBYT3 =0 FALSF 



I4E 



;h* 



TUMP 

taskterm:crri0A 



IFFBrT2--0 SET IN 
ERROR, TASKTERM 



IS .EXOR. Rii 
[FlADR:H$] ROM-*| 1 

hb 

LDCOND 



TRUE 



mt0 TO IB. 

TO F, 

LATCH Fr0 TRUE 



ERR10B 




IF FBYT3=0SETIN 
ERROR.TASKTERH 



( 



IB. EXOR. 

[mai5r~:cd]rcm — ► 

IB 

INV CJP 

LDCOND 1ERR10C 




( 



B 



HS000O0 TO re, 
HF80P020 TO F 
LATCH F3--1 TRUE 
(THE 4- K.SB'5 OF F ARE 
THE OVERFLOW SLICE) 







q& 






IB, LS »R1Z 


TRUE 




[MADR:fj ROM — ► 










IB 






CIP 






INV :ERRil 




FALSE 



ERR10C 



nz0m00 ro is, 

H 4 00 000 ro RIZ 



150 



ir-» 



JUMP 
TASKTERM :ERR1£C 



IF ROM TO IB TO ALU 
IN ERROR, TASKTERM 







qq 






qA 






T.B4-R12 — »F 








TRUE 




I?iadr:i]rom — » 
IB 


















LDCOND 




INV 


CIP 
-.ERR1Z 




SH. 1 + 



FALSE 



ERRU 



H4-J0000B TO I &, 
H0BEOT00 TO F, 
LATCH 0VFU--1 TRUE, 
LATCH FS'l FALSE 



151 



JUMP 
TASKTERM :ERRll 



IF FZ D/D NOT GET 
5ET, TASKTERM 



FALSE 



ERR IE 



DSZlElDCoS" 



158 



m 



JUMP 
TA5KTERM '.ERRLZ 



IF0VR1 DID NOT GET 
SET, TASKTERM 



CHECK FBYT1--0 AND 
FBYT3 --0 LATCH COND, 
CHECK F5 AND OVFU 
LATCH COND BY USING 
ROM TO IBUS TO ALU 
DATA PATH 



( 



THB DRAWING CONTAINS WF0RMKT10H PROPRIETARY TO COMPUTERVISION 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 
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ffftHTNUNKR 



JgXTMMMSLr 



COMPUTERVISION CORP. 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
XX * A .01 
XXX ■ A .009 
XXXX >*.00I0 
FRACTIONAL-* l/M 
"""""■ "■ A 1*00 



"iLCTfkara 



ftWATUW BATE 



iH 



SYM 



seg ShL-^T i 



REVISION DESCRIPTION 



APPD CATC 



TITLE 

GPU MlCROPROdRTVM 
FLOW CHARTS 



SCALE 



SffDSZlElDtoS 



wtrrlS or30txm 



B 



8 



6 



( 



©- 



Stt. IS 



0. 



CJP 
LDCOND '.ERRUA 




FALSE 



TOFj 
LATCH OVRl-i FALSE 



( 



CJP 
•.ERR12A 




[ALU OUTPUT TO XBUS TEST 



qD 



IE 



9F 



FALSE 



IB *RI0 



[MADR:H8B]R0M- 
XB 



RI0 »F 



l>; 



ALU- 



[MADR:$IMEM 



IB.EXOR. RI0 — *F 



CKADR:^! IMEM 
*XB 



LDCOND 



TRUE 



ERRUA 



153 



JUMP 

TASKTERM:ERRi!A 



TRUE 



ERRIEA 



HAAAAAA TO RI0 



154 



HAAAAAA TO IMEM 
ADDR 



HAAAAAA TO IB, 

0TO F, 

LATCH F=0 TRUE 



IF P3 REMAINED SET, 
TASKTERM 



JUMP 
TASKTERM:ERRl?A 



IF OVR1 REMAINED 
5ET,TASKTERn 



( 



rNv 




| BYPASS ALU TO XBUS TESTf 
Al 



1 1 Q REG LEFT SHIFT | 



TRUE 



( 



B 



|Rl£] ALL) — 
[HF] TEST 



IMV 



CJP 
:ERRM 




A3 



TRUE 



FALSE 



ERR13 



H4000*0 TO TEST 
WORD P 



TEST BIT 1 OF BYTE 1 
\NORD F FOR 1 



155 



JUMP 
TASKTERM ; ERR 13 



IF ALU OUFPUTTO IBUS 
IN ERROR,TASKTERM 



IB- 



[MADR--H7Q1 ROM 
«B 



FLAfi(T)=l 



FALSE 



ERR 14 



HD55555 TO Q 
SET FLAG T 



IK. 



JUMP 
TASKTERK :ERR 14 



IF REG TO XBUS 

IM ERROR, TASKTERM 



A4 



FLA6rr)J Q 



LEFT SHIFT QAUD 
WOT TB7 SHIFTED 1WTO 
THE LSBOFQ.HEMCF 
Q-HAAAMA 



A5 



IB.EXOR.Q— F 



[madr--he§rom 

— ►IB 



LDCOND 



SH.I5 



HAAAAAA TO XBUS, 

0TOF, 

LATCH F=0 TRUE 



B 



|DS21ELD(oS" 



n 



CHECK AL.U OUTPUT TO I BUS, 

CHECK REG RLE ALU BYPASS TO I BUS, 

START TEST OF Q REG LEFT SHIFT 



( 



IMS DRAWINQ CONTAINS INFORMATION PROPRIETARY TO COMPUTERS S ION 

corporation AND IS NOT TO BE used or reprcouceo without permis- 
sion OF computervision corporation. 
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PART NUMBER 



NEXT ASSEMBLY 



COMPUTERVISION CORR 

ail Buriingtco Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX -i.Ol 
.XXX • * .005 
.JtXXX "#.0010 
FRACTIONAL."* l/M 
ANSUUM • * 1*00' 



■P.Q-rt» 



SiqNATUHC Mgg 



SYN 



set siictT i 



REVISION DESCRIPTION 



TITLE 

GPU MICROPROGRAM 

FLOW CHARTS 



KDSZIEIO^S 



»T. Q^ 



shcctjtop30 



8 



( 



SH.I + 



IB- 



->Q 



[madr--H7c]rom 

►IB 

iwv „ CTP , 
FL*&tf)=0 '.ERR 15 




A7 



A8 



TRUE 



FLAG (7) J 



IS.EXOR. Q ► F 



[mA7;R-H2G]RCM 

►IB 



LDCDND 



|Q RE& RIGHT SHIFT h 



Q,RS\. 
R*(23)J 



INV 




AA 



TRUE" 



H2AAAAAT0 , 
CLEAR FLAG T 



( 



FALSE 



ERR15 



LEFT SHIFT Q AMD 
NOT TB7 SHIFTED INTO 
THE LSB OFQ,HEMCE 
Q=H555555 



!57 



Hf 55555 TO IBUS, 

C2'OF, 

LATCH F=0 TRUE 



RIGHT SHIFT Q AND 
THE LSBOFR0 IS 
SHIFTED INTO THE 
MSBOFQ,HEMCE 
Q=HEAAAAA 



JUMP 
TASKTERM'.ERRIS'A 



IB.EXOR. Q ►F 



|mm:r:H7c1rom 
— «B 



LDCOND 



FALSE 



HBAAAAK TO IBUS, 

TOF, 

LATCH F=0 TRUE 



-*i* 



IF Q LEFT SHIFT 

IN ERROR, TASKTERM 



IREG FILE LEFT SHIFT] -* 



c 



IB e>Q 



|madr-.h2b|rom 

E>IB 



INV 



CJP 

:ERRI5A 




AC 



AD 



TRUE 



HAAAAKA TO Q 



( 



Q ,R5A_ 
RL(23) j 



-►Q 



IB- EXOR.Q — *F 



[KACR^TDJROM 
KB 



LDCOMD 



IB, LS\ 
Q(0^ J 



[MADR--H7C]R0M 
►IB 



INV 




AF 



CJP 

: ERRI5A 



TRUE 



IB £XOR. Rll 



fMADR:H2ClROM 
KB 



LDCOMD 



*© 



SH.lt. 



FALSE 



ERRI5A 



R16HT SHIFT Q AMD 
THE LSB OFR1 IS 
SHIFTED IMTO THE 
MSB OF Q , HENCE 
Q=HD55555 



158 



HD55555 TO IBUS, 

<Z TO F, 

LATCH F-0 TRUE 



H2AAAAA IS LEFT 
SHIFTED AMD THE MSB 
OFO IS SHIFTED IMTO 
THE LSB OF RES, HEMCE 
RII=H555555 



JUMP 
TASKTERM •■ERRI5A 



-M- 



FALSE 



H555555 TO IBUS 

0TDF, 

LATCH F=0 TRUE 



iDSZlElOkS" 

lEl 



IF Q RIGHT SHIFT 
1M ERROR , TASKTERM 



B 



FINISH Q REG LEFT SHIFT 
TEST Q REG RIGHT SHIFT 
START TEST OF RE5 RLE LEFT SHIFT 



( 



IMS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISIOH 
CORPORATION AW I*. NOT TO K UStO OB REPRODUCED WITHOUT PERMI5- 

uon or gmruTBwisioM corporation. 



material' 



ot- 



K/ 



MYTJWmCII 



MtXT ASSEMBLY 



COMPUTERVISION CORR 

201 Burlington Road 
Bcdfcri,Maaaachuscto 01730 



TOLERANCES 



DECIMAL 
.XX «*.OI 
.XXX • * .005 
.XXXX a*. 0010 

fractional"* iy»« 

ANGULAR-* l*00' 



»D.O-Hc»^ IP-T 



SEE SHfcET V 



■XYIKON DESCRIPTION 



T '5pu MICROPRO CRAM 
FLOW CHARTS 



-V- 



■iffDSZlElOGS" 



mtrrXfoFSO 



8 



( 



1REG FILE RIGHT SHIFT [ 



D 




Bl 



B2 



B3 



5H IS 



TOQ 



( 





1%) S }— m 




IB.EXOR. RM-^F 








TRUE 


[MADR:H7D] ROM 

-IB 




[vADR--H2b]R0M 
— -IB 




















LDCOMD 




INV 


CJP . 

:err\4> 




TRUE 



IB,RS_ 
FLAG. (7 



^F 



B4 



R.U 



JMADR. H2B] ROW 
-IB 



FALSE 



ERR1& 



HD55555" IS LEFT 
SHIFTED AMD THE MSB 
OF Q IS SHIFTED WTO 
THE LSB OF REG, HEWCE 
RM = HAAAAf\K. 



159 



HAAAAAA TO XBUS, 

0TO F, 

LATCH F=0 TRUE 



TASICTERJI 



JUMP 
:ERRI6 



FALSE 



HAAAAAA IS RIGHT 
SHIFTED AND N0TTB7 
IS SHIFTED INTO THE 
MSB OF REG, HEUCE 
Wl=HD5S555 



IF REG LEFT SHIFT IN 
ERROR, TASKTERM 



c 



B5 



B6 



( 



B 



IB.EXOR. Rll-F 



ffiADR-H7Q]liOM 
— ~IB 



LDCOND 



INV 
FLAGf7H 



C7P 

:»RlfeA 




HD55555 TO IBUS. 

9 TO F, 

LATCH F=0 TRUE 



SET aA& 7 



( 





B7 




B8 






Bl 


TRUE 


IB,RS2_^ R1 , 

[MADR:H2C]ROM 
— ►XB 




IB. EXOR. R14 — -F 

[VlADRH7C]R0M 
— XB 
























LDCOND 




INV 


CJP 
•ERRI&A 




TRUE 



-{qJsh. n 



B 



FALSE 



X555555 15 RIGHT 
5HIFTED AND N0TTB7 
IS SHIFTED INTO THE 
MSB OF RE&. HENCE W1- 
H2AAMA 



H^A^AAA TO XBUS, 

d TO F, 

LATCH F=0 TRUE 



ERRI6A 



15A 



JUMP 
TA5KTERM --ERRIGA 



FALSE 



| D5eiBO&5 



K 



IF REG RIGHT SHIFT 
IN ERROR TA5KTE.RM 



FINISH REG FILE LEFT SHIFT, 
TEST REG FILE RIGHT SHIFT 



UATUUU.1 
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PART NUMBER 



WEKT ASSEMBLY 



COMPUTERVISION CORP. 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX * * .01 
.XXX ■ * .00* 
.XXXX « it .0010 
FRACTIONAL- ± l/M 
ANOUJUt ■ * 1*00 



PBttU.E06it.Viri 9/» 



UOSHAV CMC! 



5EE SHEET 



REVI«0t1 OCSCntfTION 



GPU MlGROPRO&RAtA 
FLOW CHARTS 



UNft 
»T. 



!DS21D065 



r\6 9r30, 



8 



i 



IMftR AND SADR TF^T 



( 



LOAD THE IMftR AND ADDRESS THE ROM FROM IT, 

USING. THE SADR FIELD SELECT A MADR-IMAR COMBINATION TO ADDRESS THE ROM 



BA 



BB 



BO 



BD 






R3 >F 



fF]ALU »IMAR 



|TmAR71R0M — 
[5] TEST 



INV CJP 

INCIMAR'.ERRIT 




TRUE 



4- TO F, 

4- TO I MAR 



ROM ADDR4---H0&0P00 
TO TEST VIORD 5 



INCREMENT IMftR 
SO IT /VOW -- 5, 
TEST BIT4- OF BYTE 1 
WORD 5 FOR 1 



( 



♦(Itmrr] rom- 
\s]test 



INS 




TRUE 



FALSE 



ERRIT 



ROM ADDR 5:H04-0000 
TO TEST WORD 5" 



ISB 



TEST BIT 5 OF BYTE - 1 
WORD £ FORI , 



:r-» 



JUMP 
TASKTERM '.ERR17 



IF IMAR ADDRESSED ROM 
INCORRECTLY , TASKTERM 



FALSE 



ERR\B 



150 



;i-» 



JUMP 
TASKTERM '.ERR 16 



IF INCIMAR IN ERROR, 
TASKTERM 



( 



( 



B 





E>F 




C<p 






CI 




IB-*R0:WRT3 

(MADRi,rMAR2, 
MADR3,IMAR4-:H3FA] 




R0-R2-1 »F 








' > 














ROM ►IB 




LDCOND 




INV 


CTP 

:ERRiq 




I l lftDR BIT g> TEST| — » CHECK TD INSURE IT IS ADDRESSING 

IMEM BUT NOT ROM* 

CZ. C3 



c-v 



TRUE 



ROM ADDR HlfcD^ HFFS903 
TO IB,HFF£103 TO R0 BUT 
ONLY WRT3 SO R0-H000003 
(SEE DEFINITIONS FILE SADR 
FIELD FOR EXPLANATION) 



3-S-l- TO F, 
LATCH F ^0 TRUE 







[F] ALU— » 
[riADRlp] IMEM 



(MAOR'HZBPj RDM 
► TMEM 



[MADRtifl IMEM- 
H TEST 



<S) 



SH.18 



FALSE 



ERR 11 



(2 TO F . 

2 TO IMEM RDDR$ 



15b 



ROM ADDRJ3--H800000 
TO IMEM RDDR H£00 
(lADR BIT£i ^i,\JSED IN 
IMEM ADDR BUT NOT 
ROM ftDDR) 



IMEM ADDR0 -- 
TO TEST WORD 4- 



|PSZlEtoTs 



E 



TUMP 
TASKTERM '-ERR 19 



IF SADR FIELD NOT SELECTING 
CORRECTLY ,TASKTERM 



CHECK lMAR, 
CHECK 5ADR FIELD, 
CHECK TADR BIT0 



( 



MATERIAL > 



TMB DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERMSION 

CORPORATION ANO IS NOT TO BE USED OB REPRODUCED WITHOUT PERMIS- 
SfOH OF COHPUTERV1SION CORPORATION. 



T- 



mat Numen 



NEXT AMENBLY 



COMPUTERVISION CORR 

Ml Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX »*.OI 
.XXX « * .003 
.XXXX a *. 0010 
FRACTIONAL** 1/S4 
ANOULAR-* roo' 



"P.O'lWm o-T* 



SHMATURg DATE 



SEE 3 MEET 1 



HCVHtOW DEtCRMTWN |C<. APPO QATE 



TITUt 

GPU MICROPROGRAM 

FLQU CHARTS 



Ct- 



*»VZf 



DS11ELDG£" 



H or3o 



8 



( 



cs 



C<c 



CI 



SH.17 



( 



CTP 
:ERRZ0 




FALSE 



TEST BIT0 OF BYTE1 
WORD ^FOF\0 



[maor-.hs^imem 

—• [4"] TEST 



TNV :ERR2d> 




TRUE 



£>H\FTE.RS,,LEFT SHIFT TSST » 



CS 



C9 



CA 



TRUE 



H8000CS0 TO TEST 
WORD "h 



TEST BIT0 CFBTTE 1 
WORD 1- FOR I 



ERR^0 



ISE 



JUMP 
TASKTERM:ERRt0 



IFIADR BIT 2> IN 
ERROR, TASKTERM 



|MADR--Ht|I RO*A 



[vAOR.-.HZ3Jro*A 
— -SHFZ. 






SH-\9 



FRLSE 



H860806TOSHFV 



HS6£>S£>S TO "=>HF Z. 



HSe080S TO SH F 2> 



B 



|DS21E10kS" 



E 



B 



FINISH XADF\ BIT0 TEST 
START SH\FTE.R LEFT S.H1FT T&ST 



( 



THIS DRAWING COHTAJKS IWDRUATTON PROPRIETARY TO COMPUTERV1SION 
CORfORAnON WO IS NOT TO BE USUJ OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVtSION CORPORATION. 
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NEXT ASSEMBLY 



COMPUTERVISION CORR 



Bedford. Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX »*,OI 
.XXX >i.0OS 
.xxxx -t-0010 
FRACTIONAL** l/M 
— 4 ^o' 



"D.CTHwis 



CHKyfc^ 



StWATURC DATE 



SEE Stt£g" 



RCVISKM OCSOaPTIOH ■£<. APPO DATE 



TITLE 

GiPLA KUCROPrvOiRAM 
FLOW CHARTS 



DSZlEiOkS" 



SHEET. 9 QP3Q SHEETS 



( 



CB 



SH.ia 



[MftQR:H£3jR0ri- 

SHF4- 



HBB0a0S T05HF4 



( 



( 



Qi 



r/vv 



CJP 

:ERR2c' 



B 



ca 



HZ 



[F] ALU 

LSHF 
MULGO 



IB 



IB — »Rj3 

[MA0R:HcL4]R0M 

is. 



CE. 

rB.EXOR.R0— »• F 



SHFi »>IB 



LDCOND 



INV 




D<£ 



TRUE 



ZTO MULT CNTR, 
LEFT SHIFT DfiTA 
3PLRCES 



H4-04-04-0 TO R0 



H 4-04-#A0 TO re., 

ro p, 

LATCH F = TRUE 



IB.EXOR.Rj 



5HP2 ► IB 



LDCOND 



FALSE 



ERR2.1 



H404040I TO 18 
? TOF 
LATCH F = TRUE 

1SF 



;^* 



JUMP 
TA5KTERW.ERRZ1 



ZF5HF1 LEFT SHIFT 
IN ERROR 3 TASKTEP.n 



XSZ. 



D3 



D4- 



D5> 




TRUE 



IB.EXOR.R0 — *F 



BHF3 »IB 



LDCOND 



INV 




TRUE 



FALSE 



ERR 2? 



H40404-0 TO IB 

TOF 
LATCH F=0 TRUE 



IG>0 



JUMP 
TASKTERM:ERRE2. 



IF SHF2 LEFT SHIFT 
IfY ERROR ,TA5KT£RM 



IB.FXOR.R0- 



SHF4 *IB 



LDCOND 



INV 




TRUE 



*© 



SH.Z£> 



FALSE 



H40 404-0 TO IB 
0TOF 
LATCH F;0 TRUE 



ERR?2 



\G>L 



JUMP 
TOSKTERM:ERR23 



IFSHF3 LEFT 5HIFT 
IJV ERROR, TASKTERM 



FALSE 



CRRZ4 



i6>Z 



|D5Z1E IOCS' 



JUMP 
TASKTERW -.ERRZ4 



LL 



TF5HF4 LEFT SHIFT 
IN ERROR, TASKTERn 



TEST SHI 



FTERS,L£7T 



SHIFT 



■uttnkl.' 



THtt 0MW1NQ CONTAmS INFORMATION PROPRIETARY 10 COMPUTERVISION 

corporation and is not to be used or reproduced without permis- 
sion OF COMPUTERVISION corporation. 



MIT USCM.T 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford. Massachusetts 01730 



TQLCT*WCg» 



DECIMAL 
.XX «*.0I 
.XXX • i .005 
.XXXX > 6.0010 
FMCT10NAt.>* l/M 
AMULM ■ * 1*00 



"D.Q'Heatn 



ttatUfTUK MjTt 



srr lh£m i 



FlQW CHARTS 






■aDSZlElOtS - 



SHUT 13 0F3O SHEETS 



( 



( 



( 



B 



8 



SHIFTERS, RIGHT SHIFT TEST 



DS> 



0- 



SH.J9 



(madr'.he|]rom 
5hf1,5hf£,5hf3,5hf<*- 



H880S0fc TO ALL 

4- SHIFTERS 



DC 



ifv'v 



D7 



D8 



D9 



DA 



DB 



R3> 



[FjlUU 

RSSEX 
MULGD 



>TB 



ra — ►ro 



lMA0R:H2fJ ROM- 
rB 



IB.fXOR.R0— »F 



SHF1 



LOCOND 



•IB 



TNV 




TRUE 



4- TO MULT CNTR 



HFC^03-0 TO R0 



RIGHT SHIFT DWA 
WITH SIGN EXTEND 

f PLACES 



HFC4-0<t-0 TO IB, 

TO F, 
LATCH F»0 TRUE 



IB.E~XOR.R0— *F 



SHFZ *rB 



LDCOND 



FALSE 



HFC4040 TO IB, 
0TOF, 
LATCH F = TRUE 



ERRdS 



163 



JUMP 
TASKTERM^RRtS - 



IF SHF1 RIGHT SHIFT 
IN ERROR, TASKTERM, 



DD 



DE. 



DF 




TRUE 



IB.EXOR.R0 — »F 



SHF3 *I& 



LDCOND 



INV 




TRUE 



FALSE 



ERRE.L. 



HFC +04-0 TO TB 

0TDF 

LATCH F = TRUE 



V&4- 



;-♦ 



JUMP 
TASKTERM: ERR £t 



IF5HF2 RIGHT SHIFT 
IN ERROR, TASKTERM 



TB.EXOR.R^— >F 



SHF4- 



LDCOND 



IB 



TNV 




TRUE 



-♦nj) 5H.21 



FALSE 



ERRZT 



HFC 4,04-0 TO XB 
0TOF 
LATCH Fs0 TRUE 



l&S 



:f-» 



JUMP 
TASKTERM : ERR 27 



IF 5HF3 RIGHT SHIFT 
TN ERROR, TASKTERM 



FALSE 



ERR2B 



14.& 



iDSZLElOfog 



,r-> 



TUMP 
TASKTERTV.ERRZS 



1* 



IF 5HF4 RIGHT SHIFT 
IN ERROR., TASKTERn 



TE5T SHIFTERS, RIGHT SH\FT 

WITH SIGN EXTEND 



MATERIAL* 



THIS DRAWING CONTAINS INFORMATION PROPRIETART TD COMPUTERVJSION 
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NEXT ASSEMBLT 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX **.OI 
.XXX > * .005 
.XXXX a*. 0010 
FRACTIONAL"* |/M 
ANGULAR > * 1*00 



"p-g'hewn ia2l 



AND SHARP EDfiCS 



IEE SHEET 1 



REVI1I0N DESCRIPTION 



TITLE 

GPU MLCR0PRO&r?f\V\ 
PLOW CHARTS 



DS21E10&5 - 



i#org3 



8 



( 



c 



B 



SHIFTER/MULTIPLIER TEST 



El 



EZ 



E3 



E4 



ES 



E<i 



El 



SH.Z0 



[mADR'.H2.I]R0M—* 

SHFl f 5HFE,SHF3,SHF4- 



[MADR:H£4] ROM 
►IMEM 



IB — »R0 



MB 



♦([FlAOR-.HE^IrMEM 
»>MUL.i 



[MADR'.Ht+JiMEM 
»MULZ 



[flADfV.HZ+I IMEM 
►MUL'B 



[MADRJHi^rMEM 
»MUL4- 



H&04J500 TO ALL 4 
5HIFTCR5 



H40+04-0 TO IMEM 
ADDR H£4 



HBFDFE0 TO R0 



H40+040 TO MULi 



H+0+04-0TO MULZ 



H +0+0 4-0 TO MUL3 



H4-0+040 TOMUL4- 



ES 



E9 



EA 



|maor:'h2t] Ron 

►IB 

MULT 
MUL&O 



ib.£kor.r0- 



SHF1 



L.OCOND 



IB 



INV 




+& TO MULT COUNTER 
MULTIPLY HB0+000 TIMES 
H+p+040 USING 4-1 
MULT CYCLES 



HBFDFE0 TO TB, 

OTDF* 
LATCH F=0 TRUE 







EE 






Et 






IB.EXOR.R0 — »F 








TRUE 




5HF2 »IB 

* 

LOCONO 














INV 


CJP 

:err5o 



ED 




TRUE 



FALSE 



errz^ 



HBFOFE0 TO IB 

TOP, LATCH F--0TRUE 

167 



JUMP 
TASKTERMrERRZq 



IF 5HFl/tUILl LD&IC 
IN ERR OR, TASK TERM 



IB.EXOR.R0 — *F 



SHF3 — »IB 



LDCOKJD 



FALSE 



ERR30 



HBFDFE^ TO IB 

TO F, LATCH F--0 TRUE 



168 



:■-» 



tump 
taskt£rm : err 30 



IF 5HP2/MUL2 L0&1C 
IW FRROR,TASKT£RM 




EF 



TRUE 



FRR^l 



14.S 



{false 




JUMP 
TASKTERM-.ERR3V 




r 


V ' 






i 


IF SHF3/MUL3 LOS 
"/VFRROR, mSKTEF 


rc 



IB.EXOR.R0- 



SHF4 



LDCOWD 



►IB 



INV 




DSZLEiOkS" 



Is. 



TRUE 



CRR32 



\&>\ 



HSFOFE0 to ra f 

d TO F, 
LATCH F*0 TRUE 



Tfalse 




JUMP 
TA5KTERM:ERR-2Z 




^ ' 








IF SHF+/MUL4- LOGIC 
LN ERRORT&SKTtRfV 



-© 



SH.2.2. 



TEST SHIFTER /MULTIPLIER LD&IC 



MATERIAL • 



THIS ORAWING CONTAINS INFORMATION PROPRIETARY TO OOWPUTERVIStON 
CORPORATION AND IS NOT TO B£ USED OR REPRODUCED WITHOUT PERMIS- 
OF COMPUTERVISICN CORPORATION. 
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K/ 



PART MW€R 



NEXT ASSEMBLY 



COMPUTERVISION CORR 

201 Burtingroo Read 

Bedford, Massachusetts 01730 



TOLERANCES 



DCCJMAL 
-XX «A.OI 
.XXX • * .005 
JCXXX ■ *- 0010 
FRACTIONAL"* 1/54 
ANCUUU • * 1*00 



"D.gHc» 



$i«utuw awi 



Ji£? 



SEE SHEET i 



REVISRM DESCRIPTION 



T, GPU MVCROPftGCaRfitA 
FLOW CHARTS 



W^T 



SS? DSllElCCcS" 



shcztS-^ orBQ sheets 



NMtrawt f-mt 



B 



8 



U -5EQ. LOOPING TEST — ►CHECKS BRANCHING ON CNTR CONTENTS, 



( 



( 





F\ 




LOOP FE 




ri 








F4- 


SHil 


► RIS" 

LDCT 

CO 




R 1- - R LT » P 

» 
LDCOND 




CJP 
'.ERR33 


\ F^0? 


\ FALSE 


RIS" + 1 »FU5 

RPCT 

:loop 


v CNTR • 


*. 


i 










<b to nis- 

LOAD CNTR WITH 


7 




S-R(5~ TO F, 
LATCH F - (d 






,? 


TRUE INCREMENT RIS 

DECREMENT CNTR AFTER 
TESTING FOR J2S 

£RR3J> l&B 






' , 


JUMP 
TASKTERM:ERR2,3 












^ 


. » 










IF U-SEQ. LOOPING 
ERROR 3 TASKTERM 


tN 





















F5 



TRUE 



R4-RI5" 



► F 



LDCOND 



FALSE 



B-B -t> TO F, 
LATCH F»0 TRUE 



( 



TNV 




JBRftNCH VIA CNTR TEST | -» CHECKS BRANCHING TO CNTR CONTENTS 

F7 FS 



REG 



FA 



TRUE 



LOCT 
CLRFLAG5 ,'REG 




FALSE 



( 



RESET ALL FLAG 5, 
CNTR LOADED WITH 
ADDR OF LABEL REG 



T£5T FLAG 7 FOR 0, 
AND U-SE(X SHOULD 
JUMP TO ADDR IN ITS 

CNTR, WHICH IS :REG 



TRUE 



LOCT 
(0) 



■*® 



SH. 2.5 



RE5ET CNTR TO 



?e> 



|DS21E10faf 



H 



ERR3* 



\d>C 



J- 



JUMP 
-.ERR34- 



IF U-SEQ-TNCORRECTLY 
FALLS THRU ; JUMP TD ERRM 



JUMP 
TASKTERn:ERR3* 



B 



TF U-SEarNCORRECTLV 
JUMPS ,TASKTERtt 



TEST U-SECk LOOPING, 
TEST U-SECX BRANCH 
VIA CNTR CONTENTS 



c 



THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERY1SION 
CORPORATION AM) IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION Of COMPUTEXVISION CORPORATION. 
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rh 



PART NUMBER 



NCXT ASStMBLT 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX tixi 
.XXX • i .009 
.XXXX «*.00I0 
FRACTIONAL-* I/S4 
AMOUUUt > * 1*00 



W &ff H« ' 



K>-7t 



URNATUWC DATE 



SEE SHEET 1 



REVIVOR DCSCTMPTIOW 



fTITLC 

GPU M\CR0PROGRAr<\ 
FLOW CHftRTS 



*y- 



WT. O^ 



S DSZlElOfeS" 



tMCCT^Z.QF'SOlwarT^ 



( 



c 



< 



( 



B 



c 



|l_i- SEG^ ADDR TO I BUS j — ► READ NEXT AODR ONTO IBUS 



FB 



FO 



RA 



FD 



FE. 



0— 

SH.Z7 



IB 



Rj3 



[MADR:HZ&| ROM- 
IB 



JUMP 

M 



IB 



RA 



HIS 



•IB 



Hp^£0p TO R0 



JUMP TO ADDR D 



IB (3:15) -HE TO RI5" 
(NEXT ADDR GOES TO IBUS) 



JUMP 

:ra 



IB.ANO.RIS-»R15 



[FlADR:H£3] ROM- 
IB 



RI5.EXOR.Rj3 — fF 



JUMP 
LDCOIVD (H10V) 



JUMP TO RA 



H1FFF00 TO i"6 
H00S)EBSe! TO R/5 



0TOF 
AflTCH F- 



TRUE 



INV 




IDYNAMIC COND TEST)— » 



FOR. NO ERRORS, 



103 



TRUE 







r/vv 

XCYC 




TRUE 



Rt »? 



XCYC 



CJP 



FALSE 



TO F, 

EXTENDED U-CYCLE, 
TEST OfWAMIC 
CONDITION F--0 



ERR3S 



I4.D 



JUMP 
TASKTERM :ERRSS 



IF L/-SEQ ADDR To IBU5 
IN ERROR ,TASKTEF\M 




FALSE 



<*) 



SH.24- 



FALSE 



FRR3k 



I TO F, 

EXTENDED U-CYCLE, 
TEST DYNAMIC 
CONOIT/ON F*0 



\ce 



JUMP 

TASKTERM.ERR3L 



TRUE 



ERR36.A 



\&F 



IF XCYC OR DYN COND 
T-0 SET TN ERROR, 
TASKTERM 



jur\p 

taskterm:errsM 



tfxcyc or dyn cond 
f--j3 not set \n error, 
taskterm 



D52LE1D65 



Lb 



B 



CHECK READING U- SEQ A0DRE55 

ONTO IBUS, 
CHECK DYNAMIC CONDITIONS BYTE 

F-0 CONDITION 



THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVtSION 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVTSION CORPORATION. 
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NEXT ASSEMBLY 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLPtAWC^S 



DECIMAL 
.XX »i.OI 
.XXX > A .009 
.XXXX «*.00I0 
FRACTIONAL" i I/S4 
ANGULAR « A 1*00 



■D.PHeorrft 



am 



SIGNATURE DATff. 



SEE ^HEET 1 



RCVIffJON DESCRIPTION CXL. APPO DATE 



TITLI 

GPU MICROPHOtiRRh 
FLQVJ CHARTS 



^DS'LIE 1G65 



sheet 2.5. op ~gp sheet* 



8 



( 



[DIVIDE BITTESTl — ► CHECK TO INSURE THA.T THE DIVIDE BIT ALTERS 

THE FUNCTION OF THi ALU 



104 



\0S 



\&&> 



( 



SH.Zh 



R3 fHlS 



FLAG (7) - 



\<P1 



IB+RU 



[MADR--Hif]RDM— * 

IB 
FLAG 17)— *TB7 
DIVIDE 



R15,LS 



•R15 - 



Ri? 



LDCOND 



INV 



CLR FLAG. 7 
4 TO RI5 - 



H20 TDIB,N0TTB7'1. 

DIVIDE BIT SET, 

CODE SHOWS Ha0 + H2_B=H4-0 

TO F,AND DONT LOAD R15 

HOWEV£R,VI IT H DIVIDE SET 

THE HARDWARE WILL DO'- 

hl0-HZp--9 TO air 

ftND N0TTB7 RIGHT SHIFTED 

INTO THE MSB OF R15" 

HENCE, RI5*H80000i2SD 




TRUE 



<j) 



SH.Z5, 



L£FT SHIFT Rt5 
HENCE RI5--0 



0TO F 
LATCH F--0 TRUE 



FRLSE 



EARB7 



\l<t> 



JUMP 
TASKTERM :ERR37 



IF DIVIDE BIT TM 
ERRORtTASKTERM 



( 



B 



B 



DS11E1065 



IK 



CHECK DIVIDE BIT 



( 



THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION 
CORPORATION ANO IS NOT TO BE USED Oft REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 



K/ 



PART NUMBER 



NEXT ASSEMBLT 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX »4.0I 
.XXX * * .005 
.XXXX >*.00I0 
FRACnONALi i J/M 
ANGULAR ■ * 1*00' 



"S.O'VW 



1023 



tWMTURg BATE ■ 



SEE SHEET 1 



REVIVOR DESCRIPTION 



TITLE 

GPU M\CROPR0GRRM 



FLOY/ CHARTS 



«So*OS>?lE10<&5 



tHEET Z*V Qp^OtMEETS 



SELU BIT TEST 



( 



\<p9 



10A 



10 B 



©- 



5H.Z4 



IB 



R1L 



[MADR'.H2.a]R0M-* 

ra 



IB 



R0 



[MF!0R:HZ2]RDtt- 

IB 

pa • 



riz.exor.r0-»f 



LOCONO 



INV 




BSEL BIT TEST 



10 D 



l^E 



TRUE 



H0000C0 TO R1Z 



PE INVERTS IftDRfe 
SO W2Z BECOMES H2A., 
H0000C0 TO R0 



0TOF, 
LATCH F-0 TRUE 



c 



[MAbR:«S]R0n- 
TMAR 



Rl.LS »R1 

flMAR] RB 



XADRB 



FALSE 



ERR3& 



HS80SGS8 TO IB 
SO H00& TO IMAR 



CODE SHOWS Rl LEFT SHIFTED 

BUT IAORB LETS THE 

IMAR SELECT THE B RE& SO 

nars left shifted to hijxj 

WHICH IS LOAOEDIN R8 



171 



JUMP 
TASKTERM : ERR38 



TF SELU BIT IN 
ERROR,TASKTERM 



( 



10F 



L10 



( 



B 





RB.EXDR.R 5 * — »F 








— ► 










LDCOND 




TNV 


CJP 
: ERR 39 




0TO F, 
LATCH F--0 TRUI 










TRUE 



<D 



SH.ZCe 



FALSE 



ERR51 



B 



DS21E1D£5 



"H 



17L 



ir-» 



TUMP 

TASKTERn: ERR3S 



IF BSEL BIT IN 
ERROR , TASKTERM 



CHECK 
CHECK 



St L (o 
BSEL 



tSUj 

BIT 



T 



TWS ORAWING. CONTAINS INFORMATION PROPRIETART TO COMPUTERVISION 
CORPORATION AW IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS- 
SION OF COMPUTERVISION CORPORATION. 



K/ 



PART MMBH 



MEXT ASSEMBLY 



COMPUTERVISION CORR 

201 Burlington Road 

Bedford, Massachusetts 01730 



TOLERANCES 



DECIMAL 
.XX * * .01 
.XXX a ft .009 

.xxxx »t.ooio 

P1UCTI0NAL'* I/S4 
ANGULAR i* l*O0 



"D.O'H* 



SlQNATUBE PATE 



f£ SH£=r i 



REVISION DESCRIPTION 



T GPU MICROPROGRAM 

FLOW CHARTS 



st- 



■!SeiS2:iEio<S5 



«wet2^,of3c man 



8 



( 



IMEF\ TEST 



•TEST TfttrMEtt Bt WRITING EACH ADDRESS 
WITH DATA EOUA.L TO ITS DVJ N AODfitbS 



m 



TMl 



lit. 



112> 



114 



TME 



US 



11& 



©~ 



5H.E.S. 



«R0 



•IMAR 



LDCT 
(H2LFC) 



TO R0 AND TMftR, 
LOAD GNTR WITH 
A COUNT OF 2FC 



R0 



[F] ALU »• 

U.MftR] I MEM 



R0+1 



R0 



RPCT 
1NC1MAR :IM1 



Rfi TO THE IMEM 
ADDRESS EQUAL TO 
THE IMftR 



INCREMENT R0 
AND THE TMAR 




TRUE 



Q — ►R<3 



•TMAR 

LDCT 
(HcLFC) 



0TOR0 AND I MAR, 
LOAD CNTR WITH 
A COUNT OF £FC 



( 



IB 



R15" 



(r MAR] I MEM 



RJ5 .EXOR. R15" 



INV 
XCYC 




FAL5E 



T«f IMf n ADDR 
EOUAL TO THE IMftR 
15 LOADED IN R1S 



COMPARE RpTORlS' 



TRUE 



117 



( 



B 



R0+-1 



I NCI MAR 



FALSE 




BPDRT TEST 



•TE5TS THE BPORT LOGIC INCLUDING. THE INFIFO AND THE CAR 
AND ALSO THE BMEMORX ITSELF 



FRR4-0 



173 



JUMP 
TWKTERM ;ERR4-« 



TF IMEM. DATA OR 
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